Traumatic brain injury (TBI), which leads to cognitive, physical, emotional and behavioral deficits according to the severity of trauma, is a disability with high morbidity and mortality. In addition to primary effects of TBI, direct trauma to the face, neck, and chest also contributes to increased morbidity. Recovery in swallowing functions in TBI patients is often parallel with recovery in functional daily activities. Herein, contrary to that expectation, we present a TBI case with persistent dysphagia symptoms lasting for even 1.5 years after trauma, despite the fact that she gained independence in dailylife activities under supervision.
Traumatic brain injury (TBI)
, which leads to cognitive, physical, emotional, and behavioral deficits depending on the severity of trauma, is a disability with high morbidity and mortality. In addition to primary effects of TBI, direct trauma to the face, neck and chest also contributes to increased morbidity. Dysphagia or swallowing disorder is a common complication for patients with neurological disorders such as TBI with an incidence as high as 93% in patients admitted to brain injury rehabilitation. [1, 2] Dysphagia in TBI associated with disorders in oral and pharyngeal phases of swallowing is due to diffuse axonal damage occurring in the brain. In particular, pharyngeal phase disorders can lead to life-threatening aspiration. Multiple surgical interventions, prolonged non-use of swallowing muscles due to unconsciousness, traumatic intubation in emergency conditions, and prolonged tracheostomy/intubation are additional risk factors for dysphagia in TBI patients. Dysphagia is seen usually in early-stage of TBI and improves within the first three months. [3] Improvement in dysphagia is parallel to functional recovery.
Tracheoesophageal fistula (TEF) is an abnormal communication between the trachea and esophagus.
Tracheoesophageal fistula can be due to endotracheal intubation and tracheostomy. [4] Acquired TEF usually develops after 15 to 200 days of mechanical ventilation. [5] In such cases, tracheostomy is an independent risk factor for dysphagia.
Herein, we present a TBI case with persistent dysphagia symptoms lasting for even 1.5 years after trauma, despite the fact that she gained independence in dailylife activities under supervision.
CASE REPORT
A 16-year-old girl was admitted to our clinic for improving motor skills in the upper extremities fine motor control and mobilization. She had a TBI due to a traffic accident 1.5 years ago. At that time, cranial computed tomography (CT) of the patient revealed parenchymal hemorrhage with diffuse axonal damage in bilateral parietal gray matter, left thalamus and cerebellum. No additional trauma was detected in the chest radiograph and CT. She was intubated at that time and hospitalized in the intensive care unit for approximately 70 days and mechanical ventilation was also performed. She was, then, transferred to another rehabilitation clinic with gastrostomy tube for feeding, spontaneous respiration via tracheostomy cannula, and in state of Glasgow Coma Scale score 8. The patient had intense vomiting and recurrent aspiration pneumonia at this time, and fiberoptic endoscopic evaluation (FEE) and abdominal ultrasonography (USG) for the diagnosis were performed. Fiberoptic endoscopic evaluation did not show any residue, aspiration of liquid, semi-solid and solid foods; however, USG demonstrated acute cholecystitis and she was operated for this condition. Postoperatively, vomiting decreased, tracheostomy cannula was removed, oral feeding was started, and the patient began to walk independently following rehabilitation. After one year, she was still complaining of vomiting and coughing during the meal, although the functional gains were still present. The patient had a history of taking antibiotics with the cause of pneumonia two times during this period, on which the lung examination was performed. Respiratory sounds and chest radiographs were normal. There was no sign of aspiration in bedside screen test and FEE showed no residue or aspiration. Thoracic CT for the assessment of esophageal phase of swallowing revealed the presence of a fistula between the trachea and esophagus at the mediastinum entrance (Figure 1) . She was operated for fistula and postoperatively, symptoms of coughing and vomiting during feeding disappeared. Therefore, swallowing dysfunction was thought to be due to TEF.
DISCUSSION
Dysphagia due to oral and pharyngeal phase disorders is frequently seen in TBI patients. The most common cause of dysphagia in these patients have been reported as premature escape due to reduction in cognitive function, and residue and aspiration due to decreased laryngeal elevation. [6, 7] In recent years, due to increasing interest to dysphagia, it is recognized early with bedside screening tests and FEE, and mortality related to dysphagia is being reduced with diet and feeding modification. [2] In our case, post-traumatic gastrostomy tube for insufficient swallowing functions was performed early. As parallel to the cognitive and physical recovery of the patient, she was controlled for dysphagia and full oral intake was allowed. However, in our case, symptoms of coughing and vomiting continued during feeding and we thought that this condition was associated with the presence of a TEF, as swallowing fully recovered postoperatively. Tracheoesophageal fistulas are characterized by the presence of an abnormal relationship between the respiration and the digestive tract. The consequences of permanent contamination of the pulmonary system by food containing digestive secretions can be very serious and fatal. Acquired TEFs are rare complications and intubation complication with cuff-related tracheal injury is the most common etiology of non-malignant TEFs. [8] Although the introduction of high volume and low pressure endotracheal tube cuffs reduce the incidence of this complication; the main cause of benign TEFs is prolonged intubation and tracheostomy. [9] Jiaxin et al. [10] presented a 57-year-old woman with a myasthenic crisis. She had nasal-sounding speech, difficulty in chewing, disphagia, respiratory difficulties, and limb weakness, for which she received tracheal intubation and mechanic ventilation. Tracheostomy was performed 10 days later and after 27 days of treatment, the tracheal intubation catheter and nasogastric tube were removed. Her chewing, respiration, and speech were restored well, although she still coughed when drinking and experienced dysphagia. A thoracic CT scan revealed a TEF, 2 cm in diameter, and the reason of dysphagia was considered to be TEF associated with long-term tracheostomy. In our case, tracheostomy cannula was present for about a year. There was no inflammatory/ infectious disease, direct trauma, no history of surgical intervention leading to the development of TEF. Therefore, dysphagia was thought as the reason of TEF.
In conclusion, TEFs are uncommon and easily missed complications. As this condition has typical clinical characteristics that are similar to those of the primary disease, diagnosticians may fail to consider this rare condition in the differential diagnosis. 
